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rNTELLIGENT CALL ROUTING IN TELECOMMUNICATION NETWORKS Wmi DUAL MODE 
TERMINALS 

BACKGROUND OF THE INVENTION 

The invention relates to the establishing of calls in a telecommuni- 
cation network comprising dual or multi mode terminals, for instance 
5 DECT/GSM terminals that can be used like cordless temiinals in a private 
network exchange and like a cellular dual mode terminal in a cellular mobile 
telephone network. Within the scope of the present application terminals of 
that description are called dual mode terminals (DMT) and the users corre- 
spondingly DMT subscribers. 
10 Cordless telephone systems - like DECT (Digital European Cord- 

less Telephone), which is described in recommendation 300 175 of ETSI - 
support subscriber mobility in a very limited fashion. Within the scope of the 
present application, such a network is called a network supporting limited sub- 
scriber mobility. 

15 Mobile telephone networks, like the European GSM/ DCS system, 

well support subscriber mobility outdoors. Within the scope of the present ap- 
plication, such a network is called a network supporting extensive subscriber 
mobility. Cordless PABX:s support subscriber mobility in areas that are typi- 
cally limited to indoor spaces. Furthermore, the PABX provides the subscriber 

20 with exchange services. 

Dual or multi mode terminals DMT are developed with a view to 
subscriber mobility both indoors and outdoors. Such a DMT terminal requires 
new qualities of the mobile telephone network, e.g. for numbering, mobility 
management and call routing of the DMT subscriber. Known mobile networks 

25 cannot handle subscriber mobility in a system comprising both networks that 
support limited subscriber mobility and networks that support extensive sub- 
scriber mobility. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, it is the primary object of the present invention to es- 
30 tablish a call originating in or terminating at a DMT terminal. It is an intermedi- 
ate object of the invention to perform the numbering and mobility management 
of the DMT subscriber in such a way that it will be possible for the subscriber 
to move between the private network and the mobile telephone network and 
be reached by one subscriber number. The objects of the invention can be 
35 achieved by the methods and systems as characterized in the appended inde- 
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pendent claims. The preferred embodiments of the invention are shown in the 
dependent claims. 

The invention is based on the idea that the DMT subscriber is as- 
signed a primary dialling number, e.g. a network exchange number (a so 
5 called Direct Dialling In number) or a so called personal number. Within the 
scope of the present application that number is called the primary number. 
The primary number is used for calling the DMT subscriber regardless of 
whether the subscriber is located in the area of a network exchange or in the 
mobile telephone network. The intelligent network technology supports 

10 (supplements) the mobility management of the mobile telephone network by 
providing routing service (e.g. to a company exchange (PABX)). When the 
terminal switches from one mode to another, this information is updated in the 
service control point (SCP) of the intelligent network (IN) that stores informa- 
tion for instance in the service data point (SDP) connected to it. A call termi- 

1 5 nating at the DMT subscriber terminal is routed to a network given by the intel- 
ligent networi< (a mobile telephone network or a private network) which in its 
turn routes the call to the subscriber terminal according to the prevailing proto- 
col in the respective network. 

The advantage of the method and system of the invention is among 

20 other things that the same DMT terminal can be used both in an exchange 
area and in a mobile telephone network. When the DMT subscriber is In the 
area of a private network exchange, a private network tariff can be applied. 
One subscriber number only is needed for contacting a DMT subscriber. The 
invention requires relatively few changes to be made in the GSM system. The 

25 necessary changes can be restricted to a clearly defined area, e.g. to the mo- 
bile telephone exchange of the GSM system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described more in detail by means of preferred 
30 embodiments with reference to the appended drawings in which: 

Fig 1A shows a case where a DMT subscriber is in the area of a 
mobile telephone networt(; 

Fig 18 shovi^ a case where a DMT subscriber is in the area of a 
private network; 

2A shows signalling in connection with location updating when a 
DMT subscriber is in the area of a mobile telephone network; 
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Fig 2B shows signalling in connection with location updating when a 
DMT subscriber is in the area of a private network; 

Fig 2C is a complement to Fig 2A in a case where (location) regis- 
tration of a DMT subscriber takes place in the area of a different mobile 
5 switching center MSG in a mobile telephone network; 

Fig 3A shows signalling in a mobile-terminating call when a DMT 
subscriber is in the area of a mobile telephone network; and 

Fig 3B shows signalling in a mobile-temninating call when a DMT 
subscriber is in the area of a private PISN network. 

10 

DETAILED DESCRIPTION OF THE INVENTION 

Fig 1A shows a case where a DMT subscriber is in the area of a 
mobile telephone network. The following references will be used in this appli- 
cation. PSTN = Public Switched Telephone Network = public telephone net- 

15 work. LE = Local Exchange = a switching system of a public telephone net- 
work, like a local exchange. PISN = Private Integrated Services Network. 
PABX = Private Automatic Branch exchange = telephone exchange (of a 
company). SCP = Service Control Point (of an intelligent network). DECT-FP = 
the Fixed Part of a DECT network. G-PABX = Gateway PABX = gateway ex- 

20 change. MSC = Mobile Switching Center = a switching system of a mobile 
telephone network, like a mobile telephone exchange. Rl = Routing Informa- 
tion. RA = Routing Address. Additionally, within the scope of this application 
the mobile telephone exchange MSC comprises a Service Switching Point 
SSP of the intelligent network. 

25 In Figures 1A and 1B it is assumed by way of example but without 

in any way restricting the invention that inside the PISN network there is a 
gateway exchange G-PABX and subordinate to that an exchange PABX. The 
architecture of the private network is not relevant from the point of view of the 
invention. The invention can be applied generally for routing a call between 

30 two different networks, where at least one network supports subscriber mobil- 
ity. The concept "private network" should be interpreted as an example illus- 
trating an embodiment of the invention. 

In calling a DMT terminal by using the primary number (e.g. a DDI 
number), the mobile switching center MSC and/or a service switching point 

35 SSP connected to it initiates a service inquiry to the intelligent network and 
especially to its service control point SCP. As a result of this service request 



wo 97/48243 



PCT/FI97/00343 



4 

the service control point SCP returns the routing information of the DMT sub- 
scriber to the mobile switching center MSG. The routing information guides the 
mobile switching center either to proceed normally with the mobile-terminating 
call or it guides the mobile switching center to route the call to the private net- 
5 work (PISN/PABX). 

In this case, it is assumed that the DMT subscriber is in the area of 
a GSM PLMN mobile telephone network. The DMT temninal functions in the 
GSM mode. The changing of the mode of a DMT terminal can take place for 
instance so that the DMT terminal registers the fact that it has lost radio con- 

10 tact to the base station of the private telecommunication network. Alternatively, 
the user of a DMT terminal can choose mode by pushing a button etc. As a 
result of a change of mode, the subscriber becomes registered in the mobile 
telephone network GSM PLMN. The DMT terminal transmits a mode update to 
the mobile telephone network. This message can be e.g. a location update ac- 

15 cording to the normal GSM standard. The mobile switching center MSC/SSP 
initiates an intelligent network service request which results in the service con- 
trol point SCP recording the information that the DMT subscriber is now in the 
GSM network. 

Information about the subscriber being a so called DMT subscriber 

20 is stored in the service control point SCP of the intelligent network. This means 
that alternative dialling numbers, e.g. the DDI number of the PBX and the 
MSISDN number of the DMT subscriber, are recorded in the service control 
point SCP. A primary number has also been specified for the subscriber to be 
used in calling the subscriber. The primary number is either a number assignd 

25 especially for this service, a so called personal number, a DDI number or a 
MSISDN number. In calling the primary number, the routing Information is re- 
ceived from the intelligent network. Consequently, the MSISDN number is up- 
dated as current routing information in this case. 

Figure 2A shows signalling in connection with location updating, 

30 when the DMT subscriber is in the area of the mobile telephone network GSM 
PLMN. In Figure 2A it is assumed that a TMSI identifier or an IMSI identifier is 
used on the radio path to protect the identity of the subscriber, like in a nornial 
GSM system. Location updating is initiated in the same way as in prior art lo- 
cation updating, e.g. in the GSM system. In step 2A-1, the dual mode terminal 

35 DMT transmits a location update request Loc_Up-date_Req. The location up- 
date request proceeds to the mobile switching center MSC. In step 2A-2, the 
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mobile switching center MSC/SSP transmits the location update request to the 
Visitor Location Register VLR. which performs the location updating in step 
2A-3. In step 2A-4, the visitor location register VLR transmits an acknow- 
ledgement that the location updating has been performed to the mobile 
5 switching center MSG, which transmits the acknowledgement further to the 
mobile terminal DMT in step 2A-5, 

According to the invention, the location updating is supplemented 
so that in step 2A-6 the SSP which is in connection with the VLR (or the SSP 
in connection with the MSG) transmits a service request invocation (INVOKE) 

10 to the service control point SCP. The service request invocation comprises the 
following functions. In step 2A-7, the service control point SGP should check 
that the IMSI/MSISDN number of the mobile terminal corresponds to the pri- 
mary number and store the information that the routing information corre- 
sponding to the primary number is the MSISDN number of the mobile terminal 

15 in question. (The former routing information was the address of the G-PABX + 
the DDI number.) In step 2A-8, the service control point SGP acknowledges 
that it has performed the location update. 

Figure 2B shows signalling in location updating, when the DMT 
subscriber is in the area of a private network. It is assumed in Figure 2B that 

20 different identifiers can be used in the exchange network and on the radio 
path. In an exchange network, the identifier of a cordless system can be re- 
ferred to as GTJd (Gordless Terminal Identity). In practice this identifier could 
be e.g. International Portable User Identity (IPUl), which can be constructed as 
an IMSI according to the ITU-T recommendation E 212. The identifier used on 

25 the radio path is referred to as RJd (Radio Identity), which can be the same 
as the IPUl or be a local identtfier- 

In step 2B-1, the dual mode terminal transmits the location update 
request (e.g. a Locate Request) that comprises the identifier (e.g. R_ld) that is 
used on the radio path. The location update request proceeds to the service 

30 switching point SSP located in the exchange LE or MSG in steps 2B-2 ... 2B- 
3. There can also be a Loc_Updale_Req message between the G-PABX and 
the mobile switching center MSG. In step 2B-4, the service switching point 
SSP transmits a service request to the service control point SGP. The sen/ice 
request comprises the following functions. In step 2B-5, the service control 

35 point SGP should check that the DDI number/GT_ld number corresponds to 
the primary number of the DMT terminal and store the information that the 
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routing information corresponding to the primary number is the address and 
DDI number of the G-PABX exchange network. (The former routing informa- 
tion was the MSISDN number of the DMT tenninal.) In step 2B-6. the service 
control point SCP acknowledges that it has perfomned the location updating. In 
5 steps 2B-7 ... 2B-9. the acknowledgement proceeds to the mobile terminal 
DMT. 

According to the invention the following infomiation is stored in the 
intelligent network: the IMS! identifier and MSISDN number of the DMT tenni- 
nal, the CTJd identifier (which is preferably an IPUl) and the DDI number and 

10 the primary number in use. Furthemnore. routing information Rl is stored, i.e. 
information about to which system the area belongs whereto the location up- 
date was last performed. 

Figure 2C is complementary to Figure 2A in a case where a DMT 
subscriber is registered in the area of a different mobile switching center 

15 MSCn of the mobile telephone network. In step 2C-1 in Figure 2C, the new 
switching center MSC2 transmits the location update to the home location 
register HLR that acknowledges it in step 2C-2. In step 2C-3. the home loca- 
tion register HLR transmits a location cancellation to the old switching center 
MSC1. After the acknowledgement 2C-4 in step 2C-5. the MSC1 invokes a 

20 sen/ice request to the SCP. which acknowledges it in step 2C-6. 

Figure 3A shows signalling in a mobile-temiinating call when the 
DMT subscriber is in the area of a GSM PLMN mobile telephone network. In 
step 3A-1 . the mobile switching center MSG receives the mobile-terminating 
call. The DDI number has been used as primary number. In step 3A-2 the mo- 

25 bile switching center MSC/SSP transmits a service request to the service con- 
trol point SCP of the intelligent network. On the basis of this sen^ice request, 
the sen/ice control point SCP notifies in step 3A-3 that the mobile terminal 
DMT to which the DDI number in question relates is located in the area of the 
mobile telephone network GSM PLMN. In step 3A-4, the service control point 

30 SCP transmits (returns) this information to the mobile switching center MSC. In 
step 3A-5, the mobile switching center MSC notifies that the service control 
point SCP has returned the MSISDN number of the mobile terminal DMT as its 
routing information. Based on this information, the mobile switching center 
sets up a nonnal mobile-terminating call. 

35 Figure 3B shows signalling in a mobile-terminating call when the 

DMT subscriber is in the area of the private network PISN. It is first assumed 
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that the DMT subscriber is in the area of a PABX network. In this case the 
steps 3B-1 ... 3B-4 correspond to the steps 1 - 4 described in connection with 
Figure 3A. In step 38-3, the service control point SCP notifies that the mobile 
terminal DMT is located in the PABX network the routing address of which is 
5 G-PABX. It is assumed in the invention that the PABX network can route the 
call from the G-PABX to that exchange of the PABX network where the DMT 
terminal is located. The routing characteristics of the private network are not 
within the scope of the present invention. In step 3B-4 this infonnation is 
transmitted (returned) to the mobile switching center MSC which in step 3B-5 

10 transmits a call set-up request to the G-PABX. In step 3B-6, the G-PABX 
routes the incoming call to the mobile temiinal DMT by utilizing the routing 
characteristics of the private network PISN. 

The present invention has been described by using the GSM sys- 
tem as an example of the mobile network and the DECT system as an exam- 

15 pie of the private cordless network. It is obvious to those skilled in the art that 
the invention can be applied to other similar systems, e.g. such multifunctional 
systems and terminals where a satellite communication system is used instead 
of or in addition to a cellular mobile network. The invention and its embodi- 
ments are not to be restricted to the examples described above but can vary 

20 within the scope of the claims. 
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CLAIMS 

1. A method for performing location updating of a dual or multi 
mode tenminal (DMT) in the telecommunication network, which comprises: 

- a first type switched telephone network (PSTN), comprising at 
5 least one first switching system (LE); 

- a second type mobile telephone network (GSM PLMN) supporting 
extensive subscriber mobility, comprising at least one second switching sys- 
tem (MSG); 

- a third type telecommunication network (PISN) supporting limited 
10 subscriber mobility, comprising at least one third switching system (G-PABX); 

and 

- in which telecommunication network a service switching point 
(SSP) of the intelligent networt< is an-anged in connection with the second 
switching system (MSG) or the subscriber location register (VLR/HLR) con- 

15 nected to that or in connection with the first and second switching systems 
(LE, MSG), from which service switching point (SSP) a connection is arranged 
to the service control point (SGP) of the intelligent network; 

characterized in that the mobile terminal (DMT) in connec- 
tion with location updating: 

20 - if the second switching system (MSG) receives a location update 

message from the mobile terminal (DMT) the second switching system (MSG), 
or the subscriber location register (VLR/HLR) connected to it. transmits a 
service request to the service switching point (SSP) of the intelligent network, 
from where it is transmitted further to the service control point (SGP). said 

25 service request including an identifier and/or a number of the mobile terminal 
(DMT): ^ , 

- if the third switching system (G-PABX) receives a location update 
message from the mobile terminal (DMT) it transmits the location update mes- 
sage to the first or second switching system (LE. MSG) which in its turn trans- 

30 mits a service request to the service switching point (SSP) of the intelligent 
network, from where it is transmitted further to the sen/ice control point (SGP), 
said service request including infomiation about the location update; the iden- 
tifier and/or number of the mobile terminal (DMT) and the routing address to 
the third switching system (G-PABX); 
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- in response to the service request the switching node (SCP) of the 
intelligent network stores the routing information concerning the location of the 
mobile terminal (DMT) indicated in the service request. 

2. A method as claimed in claim 1, characterized in that in 
5 connection with a call terminating at a mobile tenninal (DMT): 

- the first or second switching system (LE. MSG), which receives a 
call set-up request, transmits an inquiry concerning the location of the mobile 
terminal (DMT) to the switching node (SCP) of the intelligent network; 

- the switching node (SCP) of the intelligent network fetches from its 
10 memory the routing information conresponding to the primary number of the 

mobile terminal (DMT) and transmits it to the switching system (LE. MSC) that 
received the call set-up request. 

- if the routing information indicates that the mobile terminal (DMT) 
is in the area of a telephone network GSM PLMN) of the second type, the call 

15 is set up like a normal mobile-terminating call; and 

- if the routing information indicates that the mobile terminal (DMT) 
is in the area of a telecommunication network of the third type (PISN). the call 
is set up according to the normal protocol in a telecommunication network of 
the third type. 

20 3. A method as claimed in claim 2, characterized in that a 

primary number has been assigned lo the mobile terminal (DMT) that is valid 
both in the area of a telephone network of the second type (GSM PLMN) and 
in the area of a telecommunication network of the third type (PISN). 

4. A method as claimed in claim 3. characterized in that the 
25 primary number either is a DDI number, a MSISDN number or a number espe- 
cially reserved for this service, a so called personal number. 

5. A method as claimed in any one of claims 1 - 4, charac- 
terized in that the telephone network of the second type is a digital mobile 
telephone network like GSM/DCS. 

30 6. A method as claimed in any one of claims 1 - 5, charac- 

terized in that a cordless radio connection like the DECT system is used 
in the telecommunication network of the third type. 

7. A method as claimed in claim 5 or 6. characterized in 
that the MSISDN number is used as routing information if the mobile temiinal 

35 (DMT) is in the area of a telephone network of the second type (GSM PLMN). 
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8. A method as claimed in claim 5 or 6. characterized in 
that, while a mobile terminal (DMT) is located in the area of a telecommunica- 
tion network of the third type (PISN). the routing infomiation comprises the ad- 
dress of the third switching system (G-PABX), which is connected either to the 

5 first or second switching system (LE, MSG), and a DDI number which is used 
for locating the mobile temiinal (DMT) in a telecommunication network of the 
third type (PISN). 

9. A method as claimed In claim 5 or 6, characterized in 
that, while a mobile temninal (DMT) is in the area of a telecommunication net- 

10 work of the third type (PISN), the routing information comprises the address of 
the third switching system (G-PABX), which is connected either to the first or 
second switching system (LE. MSG), and a temporary number which is used 
for locating a mobile terminal (DMT) in a telecommunication network of the 
third type (PISN) and which number has been reserved for the mobile terminal 

15 by the telecommunication network of the third type. 

10. A method as claimed in claim 5 or 6. characterized in 
that the ISDN number is used as routing information if the mobile terminal 
(DMT) is in the area of a telephone network of the first type (PSTN/ISDN), 
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